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The year 2018 marked the beginning of the United 
Nations (UN) International Decade for Action 
“Water for Sustainable Development,” sending a 
clear signal to the global community about the 
importance of water for sustainable development 
and the connecting role that water management 
must play in creating “the future we want.” The 
International Water Management Institute (IWMI) 
spared no effort in reinforcing this message with 
key stakeholders. Through presentations, special 
sessions and panel discussions, we registered 
a strong presence at the High-Level Conference 
on the International Decade for Action, which 
the UN organized jointly with the Government 
of Tajikistan. At the same time, we promoted 
with the international media IWMI research in 
this country that usefully informed conference 
deliberations, with emphasis on gender and 
governance solutions for more effective irrigation 
management. 
It’s all connected
IWMI research in Africa also highlighted the 
intricate connections between water and diverse 
spheres of development. Our study on soil and 
water conservation in Ethiopia, for example, 
emphasized the importance of this country’s 
exemplary land restoration initiatives for helping 
mitigate climate change by means of carbon 
sequestration, while also enhancing rural 
livelihoods and spurring growth.
In several major events, we and our partners 
elaborated on such connections. At the 24th 
Conference of the Parties to the United Nations 
Framework Convention on Climate Change 
(UNFCCC), our researchers pointed to policies 
and practices that are important for “transforming 
food systems under a changing climate” – the 
theme of an event series organized by the CGIAR 
Research Program on Climate Change, Agriculture 
and Food Security (CCAFS). 
Whether or not we realize this potential 
depends on steady progress toward Sustainable 
Development Goal (SDG) 6 – “ensure availability 
and sustainable management of water and 
sanitation for all.” IWMI took part in a panel to 
review this progress during the United Nations 
2018 High-level Political Forum on Sustainable 
Development, held in New York. This meeting 
reinforced the view, backed by detailed evidence, 
that efforts to achieve SDG 6 – are decidedly not 
on track.
Nature at its best
Through active communications and engagement, 
IWMI researchers helped amplify the nature theme 
of World Water Day and Stockholm World Water 
Week, advocating more intelligent use of “natural 
infrastructure” to address water challenges. Our 
work in this area forms a central component of 
the CGIAR Research Program on Water, Land and 
Ecosystems (WLE), which IWMI leads. 
On World Water Day, we took part in the launch 
of the United Nations World Water Development 
Report 2018 (titled Nature-based solutions for 
water) at the 8th World Water Forum in Brazil. The 
report incorporated significant input from IWMI/
WLE scientists, specifically in the chapters on 
water availability, water quality and water-related 
risks. During an event held alongside the Forum, 
we participated in the launch of a white paper (to 
which IWMI also contributed importantly) that 
promotes new “water accounting” approaches 
for effective water governance and sustainable 
development.
THE CONNECTING ROLE OF WATER MANAGEMENT
Message from our Board Chair and Director General
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At Stockholm, IWMI researchers brought a wealth 
of experience and insight to the World Water 
Week theme – Water, ecosystems and human 
development. Among other contributions, we 
presented an online portfolio of solutions that 
make it possible to derive greater development 
benefits from groundwater-based natural 
infrastructure. 
Global wetlands, another vital part of natural 
infrastructure, were in the spotlight at the 
13th Meeting of the Conference of the Parties to 
the Ramsar Convention, held in United Arab 
Emirates. IWMI’s host city – Colombo, Sri Lanka 
– earned a place among the winners of Wetland 
City Accreditation under a new Ramsar scheme. 
Its purpose is to increase awareness of the 
many economic and social benefits that accrue 
from urban wetlands, including flood control, 
local food security and livelihoods, biodiversity 
conservation and even air pollution control. 
Taking research to a new level
As we hope is evident from IWMI’s global 
engagement over the year and from the work 
presented in this annual report, our researchers 
continue to lead the way toward improved water 
management for agriculture, while also achieving 
progress in more comprehensive efforts to 
address water challenges. Building on this strong 
foundation, IWMI will now take its research to the 
next level through a new strategy for the period 
2019-2023. 
Preparation of this strategy has relied on 
extensive consultations among IWMI’s staff, 
Board and management, as well as feedback 
from key stakeholders and external partners. 
Prompting spirited debate, the process has led 
us to consensus on the unique and essential role 
that IWMI must play over the next few years in 
addressing three central questions: How can we 
achieve food security for an expanding global 
population, while reducing the environmental 
footprint of food systems and conserving 
ecosystems? How can we mitigate and adapt 
to climate change, while building resilience to 
disasters and disruption? And how can we make 
growth more sustainable and inclusive, with 
equitable sharing of benefits?
Giving us a clear line of sight to impact, the new 
strategy calls for increased efforts to generate 
knowledge and information products; strengthen 
capacity and foster dialogue; and deliver 
policy analysis for better water management. 
We are excited about the opportunities that 
IWMI’s research will create to address the 
global development agenda, and trust that 
our enthusiasm will prove contagious within a 
widening circle of partners and investors, as we 
carry the new strategy forward.
Roberto Lenton
Chair, Board of Governors
Roberto Lenton
Chair, Board of Governors
Claudia Sadoff
Director General
Claudia Sadoff
Director General
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Global: Widening the reach of water 
solutions
Water for sustainable development – The 
United Nations Inter-agency and Expert Group 
on SDG Indicators (IAEG-SDGs) has adopted 
IWMI’s online global environmental flow (E-flow) 
information system for monitoring SDG indicator 
6.4.2 on “water stress.” This indicator tracks 
how much freshwater is withdrawn by economic 
activities, compared to the total renewable 
supply, and how much water should be left in 
rivers to maintain ecosystem services. Detailed 
E-flow assessments can help countries manage 
trade-offs between SDGs in ways that are likely to 
be both sustainable and acceptable to society.
Making our voice heard – This was an especially 
important year for IWMI’s engagement with 
diverse global platforms and initiatives in which 
water management figures importantly. Adoption 
of the Institute’s E-flow calculators by IAEG-
SDGs, for example, marked the first time the 
E-flow concept has been included in a global 
policy framework. Also noteworthy was IWMI’s 
contribution to assessments carried out by the 
Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services (IPBES) in 
two regions – Africa, and Asia and the Pacific.
Sanitation solutions go to college – To promote 
the uptake of innovative business models for 
resource recovery from fecal sludge, IWMI 
researchers are jointly developing curricula 
(available free online) with civil engineering 
and business departments at universities in 
Africa, Asia and Europe. The researchers are also 
providing professors with training that helps them 
tailor the material to course requirements. So far, 
five universities have adopted the curricula and 
another six are in the process of doing the same.
Africa: Making water management 
matter
“Decolonizing” formal water law – A study 
focusing on five African countries (see pages      
20-21) found that permit systems rooted in 
colonial times undermine the water rights of up to 
100 million farmers. To better align formal water 
law with the goal of equitable water access, IWMI 
and the Pegasys Institute proposed a “hybrid” 
approach, in which permit systems would 
concentrate on regulating the relatively few large-
scale water users, while putting local customary 
water law on an equal legal footing with permit 
systems.
Water solutions for agricultural 
transformation – Under an initiative called 
“Technologies for African Agricultural 
Transformation (TAAT),” IWMI took up leadership 
of the Water Enabler Compact (TAAT-WEC), with 
support from the African Development Bank 
(AfDB). This is one of 15 compacts designed to 
scale out proven innovations, in an ambitious 
effort to boost agricultural productivity. Focusing 
on irrigation and agricultural water management, 
TAAT-WEC supports the value chains for wheat, 
rice, sorghum, maize and orange-fleshed sweet 
potato through partners in seven countries.
Building momentum with solar irrigation-  
IWMI researchers developed a method for 
mapping the suitability of this promising 
technology across a particular country. Relying 
on geographic information system techniques, 
the tool was devised and tested in Ethiopia but 
can be applied anywhere. IWMI researchers also 
developed business models for disseminating 
solar pumps among smallholders, and are piloting 
these in Ethiopia and Ghana under phase two of 
the Feed the Future Innovation Lab for Small-Scale 
MOVING IN THE RIGHT DIRECTION
A selection of key advances
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Irrigation (ILSSI) project, supported by the United 
States Agency for International Development 
(USAID), in collaboration with private companies.
Asia: Shaping the future of water 
management
Scaling out solar irrigation in India – Major 
government initiatives are building on an 
innovative model that IWMI researchers devised 
through the IWMI-TATA Water Policy Research 
Program. The model incentivizes efficient use of 
groundwater by enabling farmers to generate 
solar energy either for irrigation or sale to the 
power grid. The Indian government announced 
its intention to scale up the model as part of a 
nationwide irrigation scheme. The Gujarat state 
government helped 1,900 farmers adopt grid-
connected solar pumps.
International recognition for urban 
wetlands – Colombo, Sri Lanka, which hosts 
IWMI headquarters, earned a place among 
the winners of Wetland City Accreditation (see 
pages 30-31) under a new scheme created by the 
Ramsar Convention, an intergovernmental treaty 
promoting the wise use of wetlands worldwide. 
This recognition shines a spotlight on the city’s 
exceptional natural setting and on efforts by the 
Sri Lanka Land Reclamation and Development 
Corporation (SLLRDC) and others to enhance 
the value of Colombo’s wetlands through efforts 
supported by IWMI researchers. 
Fine-tuning flood risk management – 
Following the successful 2017 debut of index-
based flood insurance (IBFI) in India’s flood-prone 
Bihar State, IWMI and its partners conducted a 
new pilot evaluation this year with about 400 
farmers in 11 villages. IBFI uses modelling and 
satellite imagery with other data to determine 
when and where flooding reaches the threshold 
at which damage is severe enough to warrant 
compensation. This approach simplifies decision-
making and speeds up the delivery of insurance 
payouts to farmers.
River Abay across the city of Bahirdar
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The South Ferghana Main Canal in Ferghana Province, Uzbekistan
As the world population approaches 10 billion 
people by 2050, how can we feed everyone, 
while addressing the other global challenges 
of environmental degradation and persistent 
inequality? These challenges have begun to 
meet their match through the work of WLE, led 
by IWMI, and its 12 other core partners. In 2018, 
WLE continued to build resilience through better 
management of land, water and biodiversity – and 
of the ecosystems in which people depend on 
these natural resources. WLE connects IWMI to 
networks of partners who are turning agriculture 
from a driver of environmental degradation into 
part of the solution.
CGIAR works to meet five major global 
challenges, and WLE leads the way on three: 
living within planetary boundaries, sustaining 
food availability, and promoting equality 
of opportunity. How is WLE meeting these 
challenges?
Living within planetary boundaries
WLE provides evidence and develops tools to 
ensure smarter natural resource decisions. 
For example, WLE/IWMI researchers and their 
partners have developed a new indicator and 
guidelines on monitoring environmental flows (or 
E-flows – the quantity, quality and timing of water 
flows needed to sustain freshwater ecosystems). 
The Food and Agriculture Organization of 
the United Nations (FAO) has adopted and 
disseminated the guidelines to countries in 
support of their efforts to monitor SDG indicator 
6.4.2 on water stress.
In a new bid to support smallholder farmers, 
while cutting carbon emissions and protecting 
groundwater, the Government of India has 
announced its decision to invest massively in 
the spread of solar-powered irrigation. For this 
purpose, the government is relying on a business 
model developed by WLE/IWMI through the IWMI-
Tata Water Policy Research Program. WLE/IWMI 
also initiated a long-term regional partnership to 
expand the model across South Asia, and they 
are disseminating lessons learned to sub-Saharan 
Africa and Latin America as well. 
Soil health is a high priority for WLE’s landscape 
approach. To restore soils and guide fertilizer 
THE CHALLENGES OF SUSTAINABLE AGRICULTURE 
MEET THEIR MATCH 
CGIAR Research Program on Water, Land and Ecosystems (WLE)
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decisions, while boosting agricultural production, 
WLE is promoting soil-plant spectral technology 
developed by World Agroforestry (ICRAF). The 
technology is now being used in 17 African 
countries through the Africa Soil Information 
Service (AfSIS) and with national versions. In 
Ethiopia, India and Kenya, WLE research with the 
International Center for Tropical Agriculture (CIAT) 
has demonstrated how conservation agriculture 
can sequester significant amounts of soil organic 
carbon, strengthening the case for good soil 
management as a climate mitigation measure. 
WLE/CIAT also led the development of a water 
planning system in support of decision-making 
about water resources development. In Honduras, 
the system provides the basis for a new decision-
support platform, which the government is using 
to find new sources of water for irrigation and 
drinking purposes, and to make more sustainable 
investment decisions.
Sustaining food availability
While addressing the sustainability and equity 
challenges, WLE solutions are also helping 
farmers produce enough nutritious food for 
growing populations. 
In India, for example, local governments are 
using satellite data combined with ground 
measurements to assess and mitigate drought 
damage to crops. The South Asia Drought 
Monitoring System (SADMS) created by WLE/IWMI 
has provided real-time drought severity data to 
governments and farmers. As a result, crop yields 
and incomes in affected areas rose significantly. 
Meanwhile, the government of Afar state, 
Ethiopia, has adopted a water spreading approach 
demonstrated by WLE with the International 
Crops Research Institute for the Semi-Arid Tropics 
(ICRISAT). The system uses weirs – small rock 
and cement barriers – to capture and distribute 
floodwaters, reviving grazing lands and boosting 
crop productivity by up to 500%. 
Promoting equality of opportunity
Women often do not have the same level of 
access, resources or capacity support as men, as 
identified by IWMI/WLE during an evaluation of 
work on irrigation in Tajikistan. Recommendations 
from this research supported the reorientation of 
investment by USAID to focus more on building 
the capacities of women farmers, so they can 
contribute to water management decisions and 
better secure water for their farms and home 
gardens. WLE also supported the use of its tools 
for equitable irrigation planning.  
WLE/IWMI led the development of a major 
compendium of business models for converting 
waste to wealth. These show much promise for 
providing youth in developing countries with new 
business opportunities, while converting human 
waste, food waste, and wastewater into energy, 
fertilizer or irrigation sources. WLE is working 
with 19 universities to incorporate the models 
into course curricula to train young professionals, 
while supporting pilot projects in Ghana and Sri 
Lanka. In addition, WLE/ICRAF are tailoring bio-
energy models to the circumstances of women.
Meeting future challenges 
These solutions are but a few highlights from 
across the WLE portfolio. Each of these, and 
many others, show potential for much wider 
application, contributing to landscape-wide 
or even regional or global changes. In search 
of ways to move such solutions forward, WLE 
is establishing a Commission on Sustainable 
Intensification of Agriculture, which will bring 
together global experts to synthesize WLE, CGIAR 
and other solutions from around the globe, laying 
out a roadmap to a sustainable and equitable 
food future.
LED BY: IN PARTNERSHIP WITH:
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Farmers using a solar irrigation system on their farm in Zimbabwe
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WIDENING THE REACH
OF WATER SOLUTIONS
GLOBAL
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Since its foundation in 1985, IWMI has helped to 
highlight several important water-related issues 
at the global level. In 2007, its comprehensive 
assessment of water management in agriculture 
demonstrated that improving water use in 
farming would be critical to growing sufficient 
food for the world’s expanding population over 
the subsequent 50 years. In 2017, based on many 
years of IWMI research in the field, it was revealed 
that global use of wastewater to irrigate food 
was 50% greater than previously thought. The 
Institute has also long been involved in efforts to 
improve water productivity, the concept of which 
is now incorporated in global development goals.
In 2018, IWMI helped to highlight another 
overlooked issue; that of water pollution from 
agriculture. The report More people, more food, 
worse water? A global review of water pollution 
from agriculture, published in collaboration with 
FAO, investigated how agriculture contributes to 
global pollution. “Going forward, agriculture needs 
to keep producing more and more food, while 
polluting less and less,” explains lead author IWMI’s 
Water Quality Coordinator Javier Mateo-Sagasta. 
“The report is part of this story. It tries to show the 
different sources of pollution, what their impacts 
are on water bodies, how to mitigate impacts and 
how to prevent pollution going forward.”
Pollution from agriculture 
overlooked
The report outlined a number of key messages. 
One major finding was that agriculture is a key 
polluter, with an impact on water quality beyond 
that of cities and industries for many types of 
pollutants. Agriculture has received insufficient 
attention in debates about water quality, 
because – in the developing world at least – 
there is insufficient data to assess agriculture’s 
contribution to pollution. “The Sustainable 
Development Goals include indicators for 
pollution from urban and industrial wastewater 
but there is nothing on agriculture’s impacts,” 
says Mateo-Sagasta. “This is because they’re 
difficult to measure. You know where ‘point 
pollution’ from a specific city comes from but 
‘diffuse pollution’ from no single specific source is 
harder to measure and to handle. Because of that, 
pollution from agriculture has been left behind.”
MORE PEOPLE, MORE FOOD, WORSE WATER? A GLOBAL 
REVIEW OF WATER POLLUTION FROM AGRICULTURE
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Farmer spraying pesticides on an onion field
The authors identified that agricultural expansion 
and intensification are contributing to increased 
pollution in water bodies. The area equipped 
for irrigation has more than doubled since the 
1960s; the total number of livestock has more 
than tripled since the 1970s; and aquaculture has 
grown more than twenty-fold since the 1980s, 
especially inland-fed aquaculture and particularly 
in Asia. These practices are causing pollution 
from: nutrients (by disrupting global nitrogen 
and phosphorus cycles); pesticides; salts from 
irrigation; sediments from soil erosion; organic 
matter; and pathogens. There are also emerging 
pollutants in the form of antibiotics, vaccines, 
growth promoters and hormones. Globally, the 
livestock sector is probably the single largest 
source of water pollution, if the land used to grow 
feed crops is taken into account.
Wide-ranging actions required 
The report suggested that water quality models 
could be useful for analyzing the links between 
cause and effect, and for informing decisions 
around water quality management. Increasing 
agricultural productivity without causing 
further damage to the environment, the authors 
concluded, would require actions that alter 
the key drivers of agricultural expansion and 
intensification, such as unsustainable dietary 
shifts, as well as measures to limit the movement 
of pollutants from farms, protect water bodies 
from agricultural pollution and help restore 
affected water ecosystems. They proposed that 
a combination of policy approaches would be 
needed, and that widespread adoption of best 
agricultural practices and technologies would 
be essential for preventing water pollution from 
farms going forward. 
Aimed at water researchers, students and 
policymakers, the report drew widespread media 
interest when it was launched in June 2018 at 
the High-Level Conference on the International 
Decade for Action: Water for Sustainable 
Development, 2018–2028, in Dushanbe, 
Tajikistan. This publicity included articles on 
the International Institute for Sustainable 
Development’s website; on the International 
Water Association’s The Source magazine; and in 
BusinessWorld. Mateo-Sagasta hopes that further 
work undertaken by IWMI will help to maintain 
attention on the extent of water pollution from 
agriculture. The Institute has already published 
the follow-up paper ‘Agricultural water pollution: 
key knowledge gaps and research needs’ in 
the journal Current Opinion in Environmental 
Sustainability. In the long-term, Mateo-Sagasta 
hopes to conduct a wide-ranging study to identify 
the most important research questions around 
agriculture and water pollution. 
“Our latest paper on agricultural water pollution 
has already had a number of citations and is being 
well-received,” he says. “It’s an under-researched 
field that definitely warrants further attention.”
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To ensure sustainable use of limited water 
resources, we need to know how much is available, 
the volume already being used, and the amount 
available for further use. This requires effective 
‘water accounting’; essentially, the auditing of 
water resources at basin level. It is a concept that 
IWMI has been instrumental in developing and 
promoting over the past two decades.
“A water accounting system is essentially 
an indicator framework; it’s akin to financial 
accounting,” explains Lisa-Maria Rebelo, Senior 
Researcher, Remote Sensing and GIS at IWMI. “At 
the large basin scale, we look at what comes into 
the system, what goes out, how it gets used in 
between and by whom. We do that on an annual 
and a seasonal reporting basis, deriving the data 
from satellite remote sensing and delivering the 
results through a series of maps and accounting 
sheets.”
A vital tool for water governance
In 2018, IWMI collaborated with partners from 
wateraccounting.org (a group comprising 
IWMI, IHE-Delft, United Nations World Water 
Assessment Programme and FAO) on a white 
paper and policy brief to raise awareness of 
the critical importance of water accounting for 
effective water governance. These products were 
launched at the 8th World Water Forum in Brasilia, 
Brazil, where IWMI Director General Claudia 
Sadoff took part in a panel discussion on the 
subject. IWMI also published a YouTube video, 
The water accounting imperative, outlining why 
water accounting is vital. 
At present, many countries still do not have 
a handle on how much water they have, how 
much is used and how much is left to be 
used. According to the white paper entitled 
Water accounting for water governance and 
sustainable development, estimates suggest 
that if we continue with our current approach 
to water management, by 2050, global water 
demand will exceed supply by over 40%. This 
would put 45% of global gross domestic product 
(GDP), 52% of the world’s population and 40% 
of grain production at risk. What is needed is 
for countries to routinely assess and report on 
their water resources at basin scale, and to use 
this information to identify ways to be more 
productive with increasingly limited reserves. 
WATER ACCOUNTING FOR EFFECTIVE RESOURCE 
MANAGEMENT
GIS staff analyzing a satellite map
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Use of a wetting front detector to manage irrigation
While helping to highlight the need for effective 
water accounting globally, IWMI also worked 
in 2018 at the subnational level, on an Asian 
Development Bank (ADB)-funded sustainable 
watershed management project in northern 
Lao PDR. Specifically, researchers implemented 
the Water Accounting Plus (WA+) framework, 
developed by IWMI (in partnership with IHE-
Delft) over the past 5 years. They provided 
methodologies that could be applied to quantify 
the status of water resources under past, current 
and future climate conditions, to inform the design 
and implementation of future irrigation schemes 
to increase resilience. This analysis was combined 
with remote sensing-based assessments of crop 
water productivity for specific irrigation schemes, 
to identify opportunities to use water more 
efficiently and to target investments. 
“The analysis demonstrated that there was 
insufficient water available during the dry season 
to support a rice crop, which resulted in low 
yields,” explains Rebelo. “With an intense dry 
season predicted under climate change, water 
shortages may be exacerbated in the future. We, 
therefore, advised that future efforts to provide 
irrigation should offer guidance on alternative 
cropping systems. We also proposed installation 
of a monitoring system to help improve 
understanding of dry-season water flows, as well 
as the use of technologies such as wetting front 
detectors. These can assist farmers in learning 
when to irrigate and the optimal amount of water 
to use, and can contribute to an increase in yields 
and crop water productivity at the scheme level.”
Extending water accounting’s 
reach
IWMI is now starting a new 18-month project, 
applying remote sensing-based assessments 
at different scales to assist ADB to target 
investments in seven countries. IWMI’s scientists 
will provide knowledge and innovation support 
for ADB’s water financing program, covering 
Cambodia, Philippines, Indonesia, India, Sri 
Lanka, Kazakhstan and Mongolia. Specifically, 
the team will implement IWMI’s water accounting 
approach at river basin scale and assess 
water productivity at irrigation scheme scale. 
Recognizing that demand is increasing for water 
accounting knowledge and expertise, IWMI is 
currently expanding its operations in the field. 
In 2019, eight personnel will implement water 
accounting and water productivity studies in 18 
countries. 
“Our donors are becoming increasingly aware that 
remote sensing technology has the potential to 
transform our understanding of the state of water 
resources, and to provide the information needed 
to ensure more productive and sustainable use 
both now and in the future,” says Rebelo. 
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A solar-powered pump used for 
irrigating home gardens
The falling price of photovoltaics has prompted 
an upsurge of interest in using solar energy for 
irrigation. In development circles, the technology 
is considered to be something of a panacea 
for enabling farmers to use their land more 
productively. Not only does it tally with low-
carbon policies, but it also has the potential to 
support smallholders in remote areas lacking 
access to the electrical grid. Not surprisingly, both 
the public and private sectors are keen to promote 
solar irrigation within agricultural communities.
Implementing the technology is not risk-free, 
however. Without sufficient solar radiation, 
investments in the technology will be wasted. 
Also, if farmers use “free energy” to pump water 
indiscriminately, groundwater resources may 
become depleted. IWMI has, therefore, focused 
on identifying the most effective ways to harness 
solar technology for development. In particular, 
the Institute has developed methodologies for 
suitability mapping and conducted studies to 
identify appropriate business models.
COMMUNICATING THE NEED FOR SUSTAINABLE SOLAR 
IRRIGATION
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Showcasing solutions
In 2018, IWMI focused on communicating the 
findings of these studies to a wider audience, 
with the aim of ensuring that future investments 
are underpinned by sound scientific data. In 
April, several Institute scientists attended the 
International Forum on Solar Technologies for 
Small-scale Agriculture and Water Management, 
organized by FAO in Rome, where they showcased 
their latest work on both suitability mapping and 
business models.   
“Solar irrigation is much more complex than you 
might imagine, with different contexts presenting 
very different challenges,” explains Petra 
Schmitter, Leader of IWMI’s Agricultural Water 
Management Research Group, who attended 
the Forum. “For example, a site with plentiful 
groundwater, sufficient solar radiation and good 
quality agricultural land might seem perfect. 
However, if the closest road is a 24-hour walk 
away, accessing agricultural markets will be a 
huge challenge. Suitability mapping helps to 
target, upfront, areas where solar technology is 
likely to deliver a return on investment, given the 
available water resources and market conditions.”
The scientists drew attention to the importance 
of finding business models that are appropriate 
for particular contexts. They shared IWMI’s 
work in Asia, where a pilot project successfully 
discouraged farmers from over-pumping by 
enabling them to sell surplus energy back to 
the grid. However, Miriam Otoo, lead author of 
IWMI’s 2018 Research Report 172: Business model 
scenarios and suitability: Smallholder solar 
pump-based irrigation in Ethiopia, cautioned 
against a “one-size-fits-all approach,” saying that 
African contexts – where many farmers are not 
connected to the grid – would require alternative 
approaches.    
“As a thought leader in water for development, 
it’s important for IWMI to present its research at 
global events such as the International Forum 
on Solar Technologies,” says Schmitter. “Many 
of the organizations currently focusing on solar 
energy solutions in agriculture are concerned with 
providing electricity for pumping, and tend to only 
consider its potential impact on water resources 
later, if at all. However, our work at IWMI shows 
that it’s important to take all potential uses into 
consideration at the start, in order to ensure that 
interventions are inclusive and sustainable.” 
A digital portal for Africa
To facilitate further exchanges of information, 
IWMI is undertaking a project commissioned 
by the German government, with funding 
from Deutsche Gesellschaft für Internationale 
Zusammenarbeit (GIZ) (the German Corporation 
for International Cooperation GmbH), to provide 
solar suitability maps for the whole of sub-
Saharan Africa. The plan is to collate data on 
water resources across the region and make it 
freely available, along with IWMI’s suitability 
mapping methodologies, on a digital portal. 
Although the resolution of the available data is 
still only 1-5 kilometers in many places, it should 
at least enable investors to pinpoint districts 
that are well suited for solar irrigation. As more 
detailed studies are undertaken, researchers 
expect that the resulting data will be fed into the 
portal for others to use. This will help to highlight 
where concentrated pumping occurs, in support 
of regulatory frameworks. 
Going forward, Schmitter believes that IWMI 
is well placed to advise on all aspects of solar 
irrigation. “IWMI works across all scales – from 
farmers’ fields all the way up to government 
ministries – understanding along the way what 
resources are available, what solar development 
is feasible, what are the economic and 
environmental issues, and what monitoring and 
regulatory frameworks are needed. Water cuts 
across so many sectors and so many Sustainable 
Development Goals; there’s a need to get all those 
things right to ensure that solar will take off in a 
sustainable manner. In that regard, I think IWMI 
has a big role to play.” 
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A farmer using sprinkler irrigation in the Northern region of Ghana
17IWMI Annual Report 2018
MAKING WATER 
MANAGEMENT MATTER
AFRICA
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Across Africa, farmers are taking irrigation into 
their own hands by buying pumps to access 
water. Such is the strength of this trend that in 
various countries, the number of smallholders 
using their own irrigation equipment far exceeds 
those served by large-scale public irrigation 
schemes. Some are even calling it a revolution. At 
present, however, this opportunity is only open to 
farmers with sufficient funds to invest in irrigation 
equipment. 
UNLOCKING FINANCE FOR A SMALLHOLDER 
IRRIGATION REVOLUTION
Drip irrigation used on a cabbage farm in Zambia
No silver bullet
Many development organizations have suggested 
that extending this opportunity to Africa’s 
poorest farmers, by providing finance, could 
help to overcome chronic hunger and bolster 
food security. However, little has been done to 
determine how this might be achieved. In 2018, 
IWMI sought to address the knowledge gap by 
undertaking a study on models for helping finance 
smallholder irrigation.
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“There’s a lot of excitement over farmer-led 
irrigation,” explains Nicole Lefore, a former 
IWMI researcher, who led its contribution to the 
Feed the Future Innovation Lab for Small-scale 
Irrigation (ILSSI) project, supported by the United 
States Agency for International Development 
(USAID). “Some government officials and donors 
have the idea that all we have to do is make credit 
available, and this is going to take off on its own. 
However, there has been very little discussion on 
how we go about making that credit available to 
farmers.”
Lefore worked with independent researcher 
Doug Merrey to examine how African smallholder 
farmers currently access finance to buy irrigation 
equipment, such as pumps, pipes and drip 
irrigation systems. This involved a wide-ranging 
review of published and unpublished material, the 
findings of which are presented in IWMI Working 
Paper 185. Conducted through ILSSI and a project 
funded by the International Fund for Agricultural 
Development (IFAD), the research formed part of 
the CGIAR Research Program on Water, Land and 
Ecosystems (WLE). 
The researchers first reviewed the use of 
microcredit and other microfinance services 
to tackle poverty. This showed that, while 
microfinance is not a silver bullet, it can help poor 
householders improve their lives. The researchers 
then investigated the demand for, and supply 
of, finance for obtaining irrigation equipment. 
They noted that current agricultural microfinance 
initiatives are geared to short-term seasonal 
purchases of seeds and fertilizer, and are thus ill-
suited to more capital-intensive investments in 
irrigation equipment. 
Promising options
The researchers highlighted three promising 
approaches that warrant further investigation.  
The first involves partnerships between finance 
and other institutions, such as manufacturers, 
retailers and agricultural advisors. An example 
is Senegal’s Water and Microfinance Initiative, 
in which a microfinance institution developed a 
credit product for farmers looking to expand their 
irrigation operations. It made sure the product 
was appropriate by partnering with organizations 
that have expertise in irrigated agriculture. 
The second approach involves farmers engaging 
with a “pay-as-you-go” or “rent-to-own” model. In 
one example from Agriworks in Uganda, farmers 
pay for irrigation equipment via an initial down 
payment and three further installments that are 
set at a level to match their likely income from the 
technology. The equipment can be transported by 
motorcycle and connected to rain guns, sprinklers 
or drip systems provided by the company. The 
mobile nature of the equipment enables a group 
of farmers to share it. 
A third approach with good potential is the 
service provider model. For example, the Nigerian 
startup Hello Tractor connects farmers with the 
owners of small tractors via an online platform. 
Dubbed “Uber for the farm,” the service identifies 
the closest available vehicle when a farmer sends 
a text message to request a tractor. Payments 
can be made by mobile phones or through 
booking agents. This model could work well to 
boost access to irrigation technologies among 
farmers who may not be able to invest in assets 
themselves. Farmers would send requests for 
irrigation equipment by text, and be served by the 
nearest provider. It may also be a way to engage 
youth in agriculture. 
Paving the way
IWMI estimates that 185 million people could 
benefit from having access to irrigation in Africa. 
However, as the new report shows, appropriate 
financial products and delivery mechanisms will 
be key to capitalizing on this opportunity. The 
report recommends that African governments 
pave the way by creating policy and legal 
frameworks that help financial institutions 
establish mechanisms for channeling finance to 
poor farmers.
“The number of people who could engage in 
small-scale irrigation is really extensive,” says 
Lefore, who is now Director of ILSSI’s second 
phase. “However, a major advance in this farmer-
led irrigation movement depends on having 
financial products designed to fit the specific 
contexts in which they will be used.” 
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While conducting research in Tanzania during 
the 2000s, IWMI Principal Researcher Barbara 
van Koppen observed a contradiction. Farmers 
were being charged to access water via a 
permit system, despite having invested in their 
own pumps and wells for irrigation. Instead of 
encouraging these entrepreneurial smallholders, 
authorities appeared to be putting obstacles in 
their way. After encountering the same situation 
in other African countries over the years, Barbara 
and colleagues decided to investigate further. 
“We wondered how it could be that water laws 
in these countries were discouraging poor 
smallholder farmers and making life even more 
difficult for them than it already was,” explains 
van Koppen.
Colonial carry-over
In 2016, she teamed up with Barbara Schreiner, 
then executive director of the Pegasys Institute 
(and for many years a member of IWMI’s Board of 
Governors), to investigate water laws in Kenya, 
Malawi, Uganda, South Africa and Zimbabwe. 
The work received support from REACH, a 
global program led by Oxford University and 
funded by the UK’s Department for International 
Development (DFID). Working closely with 
researchers and water authorities in each country, 
the pair found that water law was rooted in 
legislation drafted by colonial powers in the 1920s 
and failed to meet the demands of current water 
use practices. 
“In some cases, we found historical documents 
stating that all water was vested in the King of 
England,” says van Koppen. “At the time, it was 
recognized that customary African water law 
existed, and statutory water law – including 
the issuing of permits to use water – only 
applied to white settlers. When nations gained 
independence, they brought all water users under 
statutory law, moving ownership of water by 
the King to the water being held in trust for the 
people by the government. In the 1990s, when 
Western nations began pushing integrated water 
resources management, they promoted permit 
systems as the best legal route to allocate water 
among competing users.” 
The project’s findings and recommendations were 
published in 2018 in IWMI Research Report 173. 
One finding is that none of the countries studied 
FAIR WATER LAWS FOR SMALLHOLDER FARMERS
Canal development among the
matrilineal Waluguru, Tanzania
21IWMI Annual Report 2018
Farming in Zimbabwe
have assessed the administrative costs associated 
with levying relatively small charges on a large 
number of people. 
“The governments are assuming that ‘we’re 
charging the people, therefore we’re getting the 
money in’,” explains Schreiner, now Executive 
Director at the Water Integrity Network (WIN) 
based in Berlin, Germany. “Early in the project, 
we sat round a table with some senior decision-
makers, and I suggested that they might actually 
be losing money. The lights went on – boom! It was 
something that nobody had considered before.” 
A better way forward
Schreiner and van Koppen outline alternatives in 
the supporting publication, Establishing hybrid 
water use rights systems in sub-Saharan Africa: 
A practical guide for managers. While endorsing 
the use of permits for large-scale water users, 
they call for abolishment of permit systems in the 
case of smallholder farmers. 
During recent years, the number of farmers using 
their own irrigation infrastructure has expanded 
rapidly across Africa, to the extent that authorities 
are unable to administer permits for such large 
numbers. This essentially criminalizes small-scale 
farmers through no fault of their own. Moreover, 
farmers who are exempt from the system because 
they use so little water as to require no permit 
often cannot prove their legal status, which also 
affects their ability to obtain credit. 
The authors believe a better way to manage the 
water use of small-scale users would be to refer to 
customary water laws, which existed long before 
the colonial era. Although these can vary from 
place to place, there are generally three major 
rules: water is a common resource to be shared 
by all; water is partially linked to land rights; and 
if you invest in infrastructure, the water conveyed 
by infrastructure is mainly yours. Recognizing 
smallholders’ rights to use water in law and using 
customary water law as a tool to resolve conflicts 
would be one path forward.
When the project’s findings were presented at 
the 7th Africa Water Week in November 2018 
at Libreville, Gabon, the work attracted press 
attention in South Africa, Zimbabwe, Kenya, UK, 
the USA, Australia and beyond. Water authorities 
are starting to embrace the project’s findings. 
Kenya has already begun interpreting its water 
laws in new ways, and South Africa’s Water 
Research Commission has initiated a discussion 
on how to decolonize its nation’s water law. 
In October 2019, the Pegasys Institute, IWMI 
and WIN will organize a workshop in Uganda to 
stimulate further debate and action.
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A community in central Ethiopia who restores previously degraded land
Land degradation has long been recognized as 
an issue in Ethiopia. Since devastating droughts 
struck the country in the early 1970s, the 
government has implemented several large-
scale soil and water conservation programs, 
with considerable international funding. These 
include Food-for-Work, the Productive Safety Net 
Program and the Sustainable Land Management 
Program. There have also been numerous projects 
conducted by NGOs. 
In recent years, large-scale land restoration 
programs have gained momentum elsewhere, 
too. The African Forest Landscape Restoration 
Initiative, for example, seeks to reverse land 
degradation on 100 million hectares. Meanwhile, 
the Bonn Challenge has an even greater ambition; 
to restore 350 million hectares worldwide. 
The aim in revitalizing large tracts of land is to 
mitigate climate change, by capturing carbon, 
and to increase productivity among farming 
communities. 
Guiding future work
Ethiopia’s long experience in implementing 
soil and water conservation initiatives has the 
potential to inform such wider programs. With 
this in mind, Zenebe Adimassu, IWMI Researcher 
in Agricultural Water Management, together with 
colleagues at Austria’s International Institute 
for Applied Systems Analysis and the Swedish 
University of Agricultural Sciences, compiled 
information on soil and water conservation 
programs implemented during the past two 
decades, and estimated the value of the 
investments made. In 2018, they published their 
findings in IWMI Working Paper 182 Highlights of 
Soil and Water Conservation Investments in Four 
Regions of Ethiopia. 
The team focused on Amhara, Oromia, Southern 
Nations, Nationalities, and People’s Region 
(SNNPR) and Tigray, as these are areas where 
the majority of investments in soil and water 
conservation have been made. Hosting large 
populations of smallholder farmers, these areas 
jointly cover around 60% of Ethiopia’s landmass. 
The team obtained primary data from the archives 
of regional Bureaus of Agriculture (BoAs). In 
Ethiopia, data are collected at kebele (the lowest 
administrative unit) level, and then channeled 
up through woredas (districts) to zone-level 
Departments of Agriculture (DoAs). The BoAs 
summarize data received from the DoAs and 
report this to the national Ministry of Agriculture. 
ETHIOPIA’S COMMITMENT TO SOIL AND WATER 
CONSERVATION 
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Restoring previously degraded land to prevent soil loss
“Full data were not available for several projects, 
so we couldn’t include those,” explains Adimassu. 
“Where there was sufficient data, we categorized 
interventions as farmland management, hillside 
management, gully rehabilitation, check dams 
and cut-off drains. We then tried to quantify the 
value of the work undertaken by standardizing 
effort to the number of person-days of work 
involved. We found that we were the first 
researchers who had tried to document soil and 
water conservation efforts in Ethiopia in this way.”
Investing in the land
Ethiopia’s farmers use a range of well-established 
soil and water conservation measures. They 
construct terraces and bunds of earth or stone to 
prevent runoff and soil erosion; infill gullies with 
brush or concrete; build check dams to reduce 
the velocity of water flow in drainage ditches; and 
dig cut-off drains to collect runoff and divert it 
into waterways, to limit erosion of the land below. 
The work is labor intensive; 150 person-days 
are needed to construct one kilometer of earth 
bund. Farmers receive training through Farmer 
Training Centers established in each kebele. A 
representative from every household in each of 
the four regions is required to contribute 20 days’ 
unpaid work a year to soil and water conservation 
efforts. This work is planned and carried out 
collaboratively, with the assistance of trained 
intervention designers and extension agents. 
The authors calculated the value of the soil and 
water conservation measures put in place by 
the projects they were able to document. They 
found that the practices carried out over the past 
10 years, which involved both paid and unpaid 
labor, represented an estimated investment of 
more than ETB 25 billion (approximately USD 1.2 
billion) per year. “When we presented the work 
to the government, the ministers were surprised 
at the level of investment; they hadn’t really 
ever considered the value of the farmers’ unpaid 
work,” says Adimassu. “It’s clear that farmers 
are investing not only for themselves but for the 
coming generations.”
Another finding was that very little work has 
been done to evaluate the effectiveness of the 
investments made. Although some projects have 
sought to monitor the impacts of interventions, 
they have tended to be relatively short term. 
This means that the effects of the various soil 
and water conservation measures on crop yield, 
people’s livelihoods and the environment are 
not fully understood. The authors recommended 
putting in place long-term monitoring systems to 
help shed light on the success and failure rates 
of different interventions, and for national water 
institutes to be more involved in soil and water 
conservation initiatives. Such information would 
be invaluable in guiding investments in future 
land restoration programs, both in Ethiopia and 
elsewhere. 
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The world’s major rivers are under increasing 
pressure to meet competing demands for water 
from hydropower, cities and agriculture. In 
recent years, IWMI has focused on explaining the 
critical roles that both built infrastructure (such 
as dams, reservoirs and irrigation channels) 
and natural infrastructure (including wetlands, 
floodplains and watersheds) play in supporting a 
nation’s development. Quantifying these different 
contributions can better enable water planners 
to manage rivers in ways that underpin national 
economies without putting the poorest in society 
at a disadvantage. 
Nature-based solutions
Most recently, IWMI worked on the WISE-UP 
to Climate project, in collaboration with the 
International Union for Conservation of Nature 
(IUCN), Council for Scientific and Industrial 
Research - Water Research Institute (CSIR-
WRI), Basque Centre for Climate Change (BC3), 
University of Manchester in the UK, Overseas 
Development Institute (ODI) and African 
Collaborative Centre for Earth System Science 
(ACCESS) at the University of Nairobi in Kenya. 
Funded by Germany’s Federal Ministry for the 
Environment, Nature Conservation and Nuclear 
Safety (BMU), the project contributed importantly 
to the CGIAR Research Program on Water, Land 
and Ecosystems (WLE).
Researchers sought to demonstrate how “nature-
based solutions” provided by ecosystems can 
help nations adapt to climate change and 
develop sustainably. In 2018, IWMI scientists 
investigated with stakeholders the role of natural 
infrastructure in Kenya’s Tana River Basin. 
The Tana is the country’s longest river, rising in the 
“water towers” of Mount Kenya and the Aberdare 
Mountains, then flowing south and east across 
the country through a set of five large dams and 
on to the lowlands, where it enters the Indian 
Ocean close to Mombasa. In the uplands, the river 
supplies water to smallholder farmers, foresters, 
and tea and coffee growers; in the lowlands, it 
supports pastoralists and subsistence farmers 
needing water for flood-recession agriculture, 
fisheries and grazing cattle. The Tana also 
QUANTIFYING THE VALUE OF KENYA’S NATURAL 
INFRASTRUCTURE 
Testing the water in Kenya’s Tana River watershed 
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Water hyacinth (locally known as ‘Emboch’) in Lake Tana
provides Kenya’s capital city, Nairobi, with much 
of its water. 
“We examined the whole catchment and 
considered the role the natural landscape plays in 
providing ecosystem services,” explains Matthew 
McCartney, Leader of IWMI’s Water Futures 
Research Group. “We looked at how ecosystem 
services upstream of the dams enhance the 
performance of that infrastructure by reducing 
sediment loads, regulating river flows and so on. 
Then, we examined how the dams have modified 
the river’s flow regime, and considered the impacts 
that has had on the ecosystems downstream.” 
Who wins and who loses
An economic evaluation, published in IWMI 
Research Report 174, revealed the average 
cumulative value of six key water-dependent 
services (floodplain grazing, riverbank gardening 
and recession agriculture, freshwater fisheries, 
marine and estuarine fisheries, coastal shrimp 
fisheries and beach nourishment) to be, on 
average, USD 152 million annually. Though dams 
had increased the river’s financial returns by 
USD 298 million per year through hydropower, 
irrigation and flood reduction, they had also 
restricted the benefits from moderate flooding. 
The scientists found that poor pastoralists 
and smallholder farmers were the most 
disadvantaged, losing benefits worth USD 9.5 
million a year from modified water flows. 
“A novel aspect of our work was that we linked 
the flow variability to the benefits gained,” says 
McCartney. “So, while the figures above show the 
average benefits, we also quantified the costs 
and benefits of a ‘1-in-5-years’ flood and a ‘1-in-
10-years’ flood. As far as I know, no one else 
has done that before. The work has given us a 
clear understanding of what the trade-offs are 
between the different benefits. While it’s obvious 
that electricity and irrigation bring huge financial 
benefits, our work shows that policymakers need 
to consider the issue of equity – who wins and 
who loses. Decision-makers should take this into 
account when planning future developments on 
the Tana River.”
The findings of this work will also feed into IWMI’s 
future research, including a new IUCN-led 3-year 
program, which McCartney and colleagues are 
starting in Kenya, Peru and North Macedonia. This 
will examine nature-based solutions for water, 
and related financing mechanisms. 
“It’s important to continue this kind of work, 
as water planners and engineers need to know 
how natural infrastructure will function under 
different conditions,” says McCartney. “With 
built infrastructure like a dam, you know that if 
a flood is coming it will respond in a particular 
way; everything’s quantified. But nature-based 
solutions are dynamic systems that change 
through time and are more complicated. For 
an engineer, that makes it difficult to integrate 
built infrastructure with natural features and 
processes. However, the overall approach we 
developed for the Tana provides a starting point 
and is transferable to other rivers.” 
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IWMI researcher (right) speaking with a farmer in the Anuradhapura 
District, North Central Province of Sri Lanka
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SHAPING THE FUTURE OF 
WATER MANAGEMENT
ASIA
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Head of WUA (right) visiting a 
dehkan farm in rural Tajikistan
Following the breakup of the Soviet Union, 
vast, centrally managed farms growing wheat 
or cotton in Tajikistan gave way to numerous 
smallholdings. Individual farmers managed these, 
growing a range of crops to support their families. 
The challenge this presented was how to make 
an irrigation system designed for large-scale 
monoculture work for smallholders. The solution 
was to establish water user associations (WUAs), 
giving farmers a stake in irrigation management. 
Various international organizations supported the 
development of WUAs, particularly the United 
States Agency for International Development 
(USAID) under its Feed the Future program.
At USAID’s request, IWMI conducted an in-
depth evaluation of the effectiveness of 
this “participatory” approach to irrigation 
management. The 4-year project involved 
developing new methodologies to conduct 
econometric analyses; surveying 141 WUAs and 
1,855 WUA member farms in 2014 and 2016; 
interviewing women farmers from more than 
1,900 households; and undertaking complex 
analyses of the data to establish the effects of 
USAID’s interventions in the context of wider 
development activities. In June 2018, IWMI 
published the project’s findings in Water Policy 
Brief Issue 41: Strengthening participatory 
irrigation management in Tajikistan. 
How water user associations 
work
Each of Tajikistan’s WUAs has a board and 
members drawn from the farming community. 
The members pay membership and irrigation 
service fees, and sign a water contract each 
season stating what crops they plan to grow and 
how much water they will need. The WUA board 
collates this information and sends it to the 
District Irrigation Department, which calculates 
how much water to release into the relevant 
canal. When the WUAs were set up, the person 
holding the title for each farm received training 
in this process. Titleholders within the 74 USAID-
founded WUAs surveyed by IWMI received 2 years 
of training, while members of WUAs set up by the 
government received 3-6 months of training. 
“We found that the members of WUAs who 
underwent longer training were more likely to 
INFLUENCING FUTURE INVESTMENTS IN IRRIGATION
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participate, pay their fees and sign their water 
contracts – all of which are important for WUAs to 
function,” says Soumya Balasubramanya, Leader 
of IWMI’s Water Innovations Research Group. “We 
also found that USAID’s practice of combining 
irrigation training with agricultural extension 
enhanced the production of staple cotton and 
wheat, and encouraged farmers to diversify into 
high-value crops.” 
This good news for USAID came with a caveat, 
however. In recent years, large numbers of men 
have migrated from farms to find work abroad; 
by 2017, half of farm families had a male migrant. 
As a result, an increasing number of trained 
titleholders (98% of whom are male) have been 
unable to fulfil their roles as WUA members. IWMI 
found that, where absent members were replaced 
by other (untrained) males, the WUA duties 
tended to be passed on and maintained. However, 
when untrained women assumed responsibility 
for farming, they did not receive the same 
information. In such cases, WUA fees went unpaid 
and contracts unsigned. 
“With 50% of farms now being run by women, 
one of our main recommendations was that 
USAID specifically target training to females,” 
says Balasubramanya. “However, this means 
considering a lot of other things, including 
training female trainers, providing childcare, and 
finding ways for the District Irrigation Department 
to meet the needs of an increasingly female 
clientele. For example, water is generally issued 
at night to reduce losses from evaporation, but 
women in rural parts of Tajikistan don’t go out 
at night. So, one option might be to use WUA 
member fees to pay young men to be irrigators.”
Spreading the word
The project findings have been disseminated 
through many peer-reviewed papers and 
seminars as well as in the media, including an 
article in Asia Times and a TV report by the 
British Broadcasting Corporation (BBC) Persia. In 
addition, Balasubramanya was invited to speak 
at the High-Level Conference on the International 
Decade for Action “Water for Sustainable 
Development”, 2018–2028” in Tajikistan during 
June 2018, where she discussed the role of 
women in agriculture globally. Meanwhile, key 
actors are already taking up recommendations 
from the project. For example, one of the 
implementing organizations for the Feed the 
Future initiative has reprogrammed its field 
activities to target more training for women.
“Complex evaluations of development 
interventions are rarely carried out, because 
they are expensive, time consuming and difficult 
to do,” says Balasubramanya. “However, with 
this project, we successfully evaluated a 
real-world intervention. We got really useful 
results, and we’ve been able to influence policy, 
decision-making and global learning through the 
development and use of rigorous econometric 
methods.”
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Farmers working in the Kimbulawala paddy 
fields in Sri Jayawardenepura Kotte, part of the 
Colombo Wetlands Complex
WETLAND CITY STATUS FOR COLOMBO, SRI LANKA
The high number of waterways and lakes in 
Colombo make it a particularly apt location for 
IWMI’s headquarters. The city’s wetland complex 
of marshes, mangroves and other water bodies 
covers some 20 square kilometers in Colombo’s 
metropolitan jurisdiction. 
Even though the importance of these wetlands for 
flood mitigation has been understood since the 
1990s, little was done for many years to manage 
the ecosystem. However, after severe flooding 
in 2010 left 36,000 people homeless across 
Western Province, where Colombo is situated, the 
authorities began investigating how the wetlands 
might help alleviate flooding in future. 
At the heart of urban 
development
In 2013, the Ministry of Megapolis and Western 
Development (MMWD) set up the Metro 
Colombo Urban Development Project (MCUDP). 
An initial study revealed that the wetlands are 
an important asset for the city. Hydrological 
calculations showed that, if well managed, the 
wetlands could absorb 40% of floodwaters and 
avert losses estimated at USD 51 million. Further 
analyses found that 60% of people living around 
the wetlands were directly benefitting from its 
ecosystem services, including heat reduction, 
clean air, carbon sequestration and support for 
livelihoods such as fishing. 
The MCUDP sought to reduce the risk of 
flooding, while enhancing the quality of public 
spaces to encourage investment and improve 
life for residents. Given the study’s findings, it 
made sense to put effective management of 
the wetlands complex at the heart of its urban 
development plans. Before long, primary canals 
were being cleared of litter and rejuvenated; new 
roads and drainage systems built and existing 
ones rehabilitated; and the city’s lakes enhanced 
with new paths and landscaping.
The theme for World Wetlands Day in February 
2018 was “Wetlands for a sustainable urban 
future.” IWMI took the opportunity to spread the 
word about Colombo’s wetland complex and the 
ongoing rehabilitation by inviting the press to 
visit wetland sites and learn about the value they 
bring to citizens and the threats they face. Several 
of the resulting articles highlighted the fact that 
Colombo has lost 60% of its wetlands since the 
1980s, primarily through land reclamation for 
development.
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International recognition
“IWMI is one of six International Organization 
Partners of the Ramsar Convention1 and a member 
of its Scientific and Technical Review Panel,” says 
Priyanie Amerasinghe, IWMI Senior Researcher. 
“We work to promote Convention resolutions 
across the different government stakeholders 
working on wetlands. Through our membership 
of the National Wetlands Steering Committee, 
which is responsible for wetland governance in 
Sri Lanka, we contributed to discussions on the 
infilling of wetlands. This led to a moratorium on 
the practice, and a Cabinet decision in August 
20182 to declare wetlands as protected zones.   
Later in the year, Colombo’s efforts to rehabilitate 
its wetlands were officially recognized when it 
was among 18 of the first cities to receive Wetland 
City Accreditation. This new award scheme 
was launched by the Secretariat of the Ramsar 
Convention to showcase good practice among 
cities relying on wetland ecosystems. 
“The aim was to give accreditation to those cities 
that recognize wetlands as a vital resource,” 
explains Amerasinghe. “When the scheme 
was announced, the Sri Lankan government 
approached both IWMI and the World Bank for help 
in applying for the award. I worked closely with 
the Sri Lanka Land Reclamation and Development 
Corporation (SLLRDC – part of MMWD) to compile 
the necessary scientific content.                      
N. S. Wijayarathna, Deputy General Manager of 
SLLRDC’s Wetland Management Division, later 
acknowledged the assistance his team received 
from IWMI in preparing the nomination. 
The winners were announced in October at the 
13th Meeting of the Conference of the Parties to 
the Convention (COP13). Held in Dubai, United 
Arab Emirates, the event was attended by IWMI’s 
Sanjiv de Silva, researcher in natural resources 
governance and a contributing author of Global 
Wetland Outlook 2018 (launched at COP13), 
as well as Wijayarathna. “We are very pleased 
with this outcome, which gives due recognition 
to a long series of legal and policy measures 
taken to safeguard the ecological integrity of the 
Colombo wetland complex amidst rapid urban 
development,” said Wijayarathna. 
Since the Wetland City Accreditation is valid 
only for 6 years, ongoing action is needed to 
ensure that work to maintain the health of 
Colombo’s wetlands continues. With this in 
mind, Amerasinghe and colleagues expect to 
produce a set of guidelines for monitoring the 
ecological condition of the wetland complex. 
They are also developing citizen science activities 
to help Colombo’s residents become involved 
in monitoring – for example, by noting sightings 
of particular plant and animal species, and 
recording water quality – and to empower 
communities using the wetlands to have a stake in 
decision-making.
1 The Convention on Wetlands, called the Ramsar Convention, is the intergovernmental treaty that provides the framework for 
the conservation and wise use of wetlands and their resources.
2  http://www.cabinetoffice.gov.lk/cab/index.php?option=com_ 
The Colombo wetlands
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Farmer-led irrigation has taken off across much 
of Asia. Rather than relying on unreliable rainfall 
or public irrigation schemes, smallholders have 
invested in wells fitted with diesel or electric 
pumps to gain access to groundwater. This 
provides supplemental irrigation when monsoon 
rains are poor and during the dry season, 
enabling farmers to increase their productivity 
and food security. The trend has helped 
neighboring countries of Laos to derive greater 
value from their agriculture sectors.
Farmers in Laos have not yet embraced 
groundwater use to a large extent, but the 
government firmly recognizes that irrigated 
agriculture could help to address poverty 
and support smallholders to adapt to climate 
change. Although the country has abundant 
surface water resources, including the Mekong 
River, farmers living away from watercourses 
struggle to grow more than one crop a year. 
These smallholders could expand production, 
potentially enhancing their livelihoods, if they 
had access to irrigation water. 
A community approach
In 2018, IWMI published the Working Paper 
Community-managed Groundwater Irrigation 
on the Vientiane Plain of Lao PDR, detailing the 
findings of the first-ever project to introduce 
this approach in the country. Conducted over 
4 years, the program involved working with 
a small group of farmers in Ekxang village to 
install boreholes, pumps and other irrigation 
equipment, and supporting them to establish 
a Water User Group (WUG) to ensure equitable 
sharing of water. The first half of the project 
involved selecting a site; assessing the extent 
and quality of the groundwater; installing the 
technology; and working with farmers and the 
irrigation department to set up the WUG. This was 
followed by a two-year pilot project to test the 
viability of the approach. The cost of pumping was 
subsidized in the first year to solicit participation 
and overcome the community’s initial skepticism 
about the sustainability of the system. 
In the first season, a small number of farmers 
used furrow, sprinkler and drip methods to 
irrigate a mixture of paddy rice and cash crops. 
This demonstrated the system’s ability to provide 
a reliable water source, even at the height of 
the dry season. Despite this, once the subsidy 
was withdrawn at the end of the first year, 
fewer farmers continued to participate. Yet, the 
potential for producing a healthy profit was high. 
At the end of the pilot, financial analysis showed 
that farmers cultivating non-rice crops generated 
actual profits between USD 100 and USD 1,000 
EXPERIMENTING WITH GROUNDWATER IRRIGATION IN LAOS 
A farmer using groundwater to irrigate her vegetable farm in Laos
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A farmer tends to her vegetable garden in Laos
per season over the two dry seasons, depending 
on the choice of crops grown. 
“We were initially surprised at the low level of 
farmer participation in the pilot,” explains Paul 
Pavelic, Senior Researcher in Hydrogeology at 
IWMI. “We knew the community valued having 
greater access to water in the dry season and 
thought farmers might jump at the idea of being 
involved. However, each season, farmers look at 
their livelihood options and decide how best to 
spend their time. In this case, our pilot wasn’t 
always the highest priority for the better-off 
farmers. Only the poorer farmers really engaged 
with the project in practical terms. Landless 
farmers wanted to be involved as it gave them 
access to land, water and technology.”
Understanding farmers’ 
decisions
The findings of a case study in Ekxang and the 
nearby Phousan villages were published in 
the International Journal of Water Resources 
Development in 2018 by Diana Suhardiman, IWMI 
Senior Researcher and Leader of the Governance 
and Gender Research Group, and others. The 
work revealed that farmers’ decisions on privately 
installing wells for agricultural groundwater 
use were influenced by aspects such as labor 
availability, access to farmland, and perceptions 
on whether groundwater really offers additional 
support to farming or is merely a source of 
domestic water. It highlighted the need to 
understand the socioeconomic aspects of farmers’ 
lives, and how these translate into farming 
strategies, as well as the physical characteristics 
of the resource, when promoting irrigation.
Despite the reluctance of large numbers of 
farmers to initially engage with the groundwater 
pilot, Pavelic and colleagues noticed this was 
changing when they returned to Ekxang after 
the project. They found that some smallholders 
were encouraged to continue experimenting with 
groundwater use and planned to invest their own 
funds in alternative pumping technologies. “We 
discovered that they were interested in using 
groundwater provided that the technologies 
were highly tailored to their needs,” says Pavelic. 
“Without the pilot, they would never have 
considered engaging in dry-season irrigation 
through a WUG.”
Pavelic and colleagues are now starting a new 
project to assess the potential for groundwater 
use at several sites on the lowland plains of Laos. 
Taking on board the lessons from Ekxang and 
Phousan, they are selecting sites where needs are 
greater. The work will include studies to examine 
how groundwater could potentially benefit 
areas where drought is expected to increase 
under climate change. The project, undertaken 
in collaboration with the Australian Centre for 
International Agricultural Research (ACIAR), will 
initially run for one year.
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POST-FLOOD MANAGEMENT FOR DISASTER RESILIENCE
In recent years, IWMI has developed an index-
based flood insurance (IBFI) product with public 
and private sector partners to compensate 
farmers whose crops are ruined by floods. 
Combining hydrological modelling and satellite 
images, the product recognizes when the depth 
and duration of flooding exceed predefined limits, 
triggering automatic payouts of compensation. 
An initial pilot project in 2017 in the Indian state 
of Bihar yielded promising results, but farmers 
needed additional support to help them get 
back on their feet after a flood. In 2018, IWMI 
conducted a larger pilot project, in collaboration 
with the Indian Institute of Water Management 
(IIWM) of the Indian Council of Agricultural 
Research (ICAR), bundling the IBFI product 
with vegetable seeds to help build farmers’ 
resilience. This work was carried out as part of 
the CGIAR Research Programs on Climate Change, 
Agriculture and Food Security (CCAFS), and 
Water, Land and Ecosystems (WLE).
Farmers get back on their feet
“Farmers reported that even a small amount of 
inundation, below the level that would trigger 
a payout, could damage their crops,” explains 
Giriraj Amarnath, Leader of IWMI’s Water Risks 
Research Group. “So, in 2018, we ran a pilot 
where we combined the insurance with a post-
flood recovery program for farmers. This involved 
providing seeds of chilli, tomato, okra and 
maize for farmers to grow using residual water 
remaining after the flood. As these crops have 
relatively short lifecycles, farmers were able to 
grow another crop in just a few weeks, rather than 
the 2 or 3 months it would take to grow wheat. 
The idea was that the seeds would help them 
to replenish lost income in the case of minor 
flooding, and the insurance would kick in if a 
worse event occurred.” 
Four hundred farmers living in 11 villages in Bihar’s 
Muzaffarpur district participated in the new 
project. Almost three-quarters of Bihar’s land is 
at risk of periodic flooding, and Muzaffarpur is a 
hotspot. In response to farmers’ feedback on the 
initial pilot scheme, Giriraj and his team changed 
the flood threshold level that determined when 
payouts were made, and reached an agreement 
with seed companies to ensure sufficient stocks 
would be available in flood-prone areas. Although 
One of the solar irrigation pump sites 
in the Chakhaji village in Bihar, India
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flooding was not as extensive in 2018 as in 2017, 
some villages were affected. A total of 170 farmers 
received compensation amounting to INR 353,000 
(around USD 5,000). Meanwhile, IWMI distributed 
nearly 50 kilograms of seeds to 63 farmers. 
“We did a lot of research to design a post-flood 
management plan targeted to the specific 
conditions that the farmers would face,” explains 
Giriraj. “We looked at the likely flood height and 
duration, and worked with agronomists and soil 
scientists to develop metrics so we could say, 
‘if you have this level of flood for this long, you 
should introduce these kinds of crop varieties’. 
We also took on board results of work done by 
ICAR in 2017, which showed that farmers using 
receding floodwaters to grow crops such as 
brinjal, tomato and cauliflower achieved net 
returns of INR 33,200-37,700 per hectare. We 
specifically targeted marginal farmers, including 
disadvantaged groups, with a view to improving 
the adaptive capacity of communities in 
vulnerable regions, and providing opportunities for 
increasing productivity and improved livelihoods.”
Informing the risk response 
Going forward, Giriraj and colleagues plan to 
further refine the package offered to farmers. In 
the initiative ‘Bundling Insurance with Climate 
and Seeds Systems for Agriculture Resilience’, 
they will supplement the insurance-and-seeds 
package with short message service (SMS)-
based weather information, and advice on water 
management methods and fertilizers suited to the 
local conditions. Improving farmers’ resilience 
to flooding through a package of measures will 
reduce the level of risk they face, helping to 
ensure that insurance agents set premiums for 
IBFI at an affordable price (in the pilots, this fee 
was covered by project funding). During the 2018 
study, drought also caused problems for some 
farmers in Bihar. So, there are plans to develop 
packages that help bolster farmers’ resilience to 
prolonged dry spells. 
In 2018, IWMI also built on earlier work to map a 
range of climate hazards. This involved creating 
nine separate disaster-risk mapping products, 
at fine scale, to show the risks across South 
Asia (excluding Pakistan) from cyclones, floods, 
extreme rainfall, drought, heatwaves, coastal 
inundation, earthquakes, wildfires and landslides. 
“The Asian Development Bank is using the maps 
to inform its planning,” explains Giriraj. “If a 
government requests a loan for an infrastructure 
or irrigation development project in a particular 
location, the Bank can consult the maps to assess 
the level of risk from climate-related hazards.” 
A farmer in his Marigold plantation 
in the Chakhaji village in Bihar, India
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Mission
Provide water solutions for sustainable, climate-resilient development.
IWMI targets water and land management challenges faced by poor communities in developing countries, 
and through this contributes towards the achievement of the Sustainable Development Goals (SDGs) of 
reducing poverty and hunger and maintaining a sustainable environment.
Based on evidence and knowledge drawn from our science, innovative technologies and testing of business 
models, IWMI works with governments, farmers, water managers, development partners and businesses to 
solve water problems and scale up solutions.
Headquartered in Colombo, Sri Lanka, with offices across Asia and Africa, IWMI works in partnership with 
national and local government bodies, academic institutions, community-based groups, international 
organizations and the private sector, with emphasis on strengthening capacity. 
IWMI is a CGIAR center focused on research for development. CGIAR is a global research partnership for 
a food-secure future. Its work is carried out by 15 centers in close collaboration with hundreds of partners 
across the globe. As of January 2018, IWMI contributes importantly to four CGIAR Research Programs – 
leading Water, Land and Ecosystems (WLE) and playing an active role in Climate Change, Agriculture and 
Food Security (CCAFS); Policies, Institutions and Markets (PIM); and Fish – while also taking part in the 
CGIAR Platform for Big Data in Agriculture.
ABOUT IWMI
Medawachchiya village tank / reservoir located in the North Central Province of Sri Lanka
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 2018 2017
Windows 1 & 2  8,435   8,806 
Window 3  2,780   2,980 
Bilateral  11,938   11,388 
Total grant income  23,153   23,174 
Other revenue and gains  596   638 
Total revenue  23,749   23,812 
 
Research expenses  21,754   22,953 
General and administration expenses  3,711   4,196 
Total expenses and losses  25,465   27,149 
Operating deficit for the year  (1,716)  (3,337)
Financial income & disposal gains  739   764 
Other comprehensive income  1,014   634 
Total comprehensive surplus / (deficit) for the year  37   (1,939)
Statement of Activities
For the years ended December 31, 2018 and 2017
(expressed in thousands of US dollars)
FINANCE AND ADMINISTRATION
IWMI received an unmodified audit opinion on its 2018 annual financial statements. The Institute adhered 
to requirements of the International Financial Reporting Standards (IFRS). During 2018, IWMI contributed 
to a total of four CGIAR Research Programs and managed 111 bilateral projects. The total revenue of IWMI 
in 2018 was USD 23.75 million. This year, IWMI achieved a surplus of USD 0.04 million. This reflects the 
organizational changes and financial improvements that the Institute achieved in 2018. IWMI complied 
with donor regulations and country compliance requirements. The Institute is currently in the process of 
an organizational change, and is also in the process of implementing the new strategy. This will help in 
improving operational efficiency.
I   I I I
39IWMI Annual Report 2018
 2018 2017
Current assets  22,470   27,557 
Non-current assets  2,277   1,801 
Total assets  24,747   29,358 
Current liabilities  10,533   14,975 
Non-current liabilities  2,364   2,570 
Total liabilities  12,897   17,545 
  
Designated net assets  1,640   1,801 
Undesignated net assets  10,210   10,012 
Total net assets  11,850   11,813 
Total liabilities and net assets  24,747   29,358
 2018 2017
 Personnel costs   12,103   13,223 
 CGIAR collaboration expenses   3,570   3,808 
 Non-CGIAR collaboration expenses   2,624   2,849 
 Supplies and services   5,315   5,572 
 Travel   1,284   1,153 
 Depreciation   170   338 
 Cost sharing percentage   399   206 
Total expenses and losses  25,465   27,149 
Statement of Financial Position
As of December 31, 2018 and 2017
(expressed in thousands of US dollars)
Expenses by Function
As of December 31, 2018 and 2017
(expressed in thousands of US dollars)
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IWMI research receives support from Funders contributing to the CGIAR Trust Fund (https://www.cgiar.org/
funders/) as well as grants from various organizations. We gratefully acknowledge their support for our 
collaborative efforts to achieve water security across the developing world.
▪ African Development Bank (AfDB)
▪ Asian Development Bank (ADB)
▪ Australian Centre for International Agricultural Research (ACIAR)
▪ Austrian Development Agency (ADA)
▪ Bajaj Allianz General Insurance Company Limited, India
▪ Bill & Melinda Gates Foundation
▪ Bundesministerium für wirtschaftliche Zusammenarbeit und Entwicklung (BMZ) (Federal Ministry for 
Economic Cooperation and Development), Germany
▪ Chinese Academy of Agricultural Sciences (CAAS)
▪ CGIAR Trust Fund
▪ Danish International Development Agency (DANIDA)
▪ Department for International Development (DFID), United Kingdom
▪ Department of Agriculture, Forestry and Fisheries (DAFF), South Africa
▪ Department of Foreign Affairs and Trade (DFAT), Australian government
▪ Directorate-General for International Cooperation (DGIS), Government of the Netherlands
▪ Economic and Social Research Council (ESRC), United Kingdom
▪ European Commission (EC)
▪ Food and Agriculture Organization of the United Nations (FAO)
▪ Green Climate Fund (GCF)
▪ Global Affairs Canada
▪ Government of Karnataka
▪ Indian Council of Agricultural Research (ICAR), Government of India
▪ International Development Research Centre (IDRC)
▪ International Fund for Agricultural Development (IFAD)
▪ Livelihoods and Food Security Fund (LIFT), Multi-donor trust fund, Myanmar
▪ Medical Research Council (MRC), United Kingdom
▪ Ministry of Agriculture, Forestry and Fisheries (MAFF), Japan
▪ Ministry of Local Government and Rural Development, Ghana 
▪ Natural Environment Research Council (NERC), United Kingdom
▪ Sir Dorabji Tata Trust and Sir Ratan Tata Trust
▪ Swedish International Development Cooperation Agency (Sida), Sweden
▪ Swiss Agency for Development and Cooperation (SDC), Switzerland
▪ United Nations Children’s Fund (UNICEF)
▪ UN Environment Programme
▪ United States Agency for International Development (USAID)
▪ United States Department of State
▪ World Bank   
PRINCIPAL INVESTMENT PARTNERS
HOST COUNTRIES:
Sri Lanka
Egypt
Ethiopia
Ghana
India 
Laos
Myanmar
Nepal
Pakistan 
South Africa
Uzbekistan
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Headquarters
Regional/
Country Offices
Project Offices
Representatives
 IWMI headquarters and Asia regional office
127 Sunil Mawatha, Pelawatte, Battaramulla, Sri Lanka
Mailing address
P. O. Box 2075 | Colombo | Sri Lanka
Tel: +94 11 2880000, 2784080 | Fax: +94 11 2786854
Email: iwmi@cgiar.org | Website: www.iwmi.org
SOUTHEAST ASIA REGION
AFRICA REGIONAL OFFICE
AND WEST AFRICA OFFICE
  New Delhi, India
Tel: +91 25840811/25840812/2584356
Fax: +91 11 25840811
Email: iwmi-delhi@cgiar.org
 Kathmandu, Nepal
Tel: +977 1 5542306/5543141
Fax: +977 1 5543511
Email: iwmi-nepal@cgiar.org
Anand, Gujarat, India
Tel/Fax: +91 2692 263816/817
Email: iwmi-anand@cgiar.org
Lahore, Pakistan
Tel: +92 42 35299504-6
Fax: +92 42 35299508
Email: iwmi-pak@cgiar.org
Accra, Ghana 
Tel: +233 302 784753/4
 or +233 544 088 277
Fax: +233 302 784752
Email: iwmi-ghana@cgiar.org
Pretoria, South Africa
Tel: +27 12 845 9100
Email: iwmi-southern_africa@cgiar.org
AFRICA REGION SOUTH ASIA REGION
Yangon, Myanmar
Tel: +95(9)899008011/22/33
Email: iwmi-myanmar@cgiar.org
CENTRAL ASIA
Tashkent, Uzbekistan
Tel: +998 71 237 04 45
Email: iwmi-ca@cgiar.org
 Rome, Italy
Tel: +39 349 504 7362
Email: iwmi-italy@cgiar.org
ITALY OFFICE
USA OFFICE
Washington, DC
Tel: +1 202 862 5600
Email: iwmi-usa@cgiar.org
SOUTHERN AFRICA OFFICE 
Addis Ababa, Ethiopia
Tel: +251 11 6172000/6457222/23
Fax: +251 11 6464645/6172001
Email: iwmi-ethiopia@cgiar.org
EAST AFRICA OFFICE
Cairo, Egypt
Tel: +202 33650013
Fax: +202 33650013
Email: iwmi-mena@cgiar.org
MIDDLE EAST AND
NORTH AFRICA OFFICE
IWMI OFFICES AND CONTACT DETAILS
Vientiane, Lao PDR (Regional office)
Tel: +856 21 771438/740928/771520
Fax: + 856 21 770076
Email: iwmi-southeastasia@cgiar.org
IWMI REPRESENTATIVE
Bonn, Germany
Tel: +49 228734922
Email: l.bharati@cgiar.org
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